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SessionA
ZiegfeldRoom: Opening Ceremony

8:30a.m. - 10:00 a.m. Tuesday,June 9, 1987

Welcome Mr. SteveMarch

Dr. Dave McQuiddy
Dr. Rey Kagiwada

Keynote Address Mr. Les Besser



Session B

ZiegfeldRoom: JointwithMonolithicsSymposium

- Non-Linearand Power Circuits

10:30a.m. toNoon Tuesday,June 9,1987

Chairman: D.R. Chen, Microwave Monolithics, Inc.

Co-Chairman: Z.J. Lemnios, Ford Microelectronics,Inc.

B-1 NonlinearModeling forMMICs (Invited) 85

10:30a.m. Don Estreich
Hewlett-Packard,Microwave TechnologyDivision,

SantaRosa,CA

B-2 Ka-Band MonolithicGaAs Power FET Amplifiers 89
11:00a.m. H.L. Hung, A. Ezzeddine,L. Holdeman, F. Phellips,J.Allison,

A. Cornfeld,T. Smith,and H. Huang

Comsat Laboratories,Clarksburg,MD.

B-3 Wideband GaAs MMIC Receiver 93
11:20a.m. D.C. Yang, R. Estandiari,T.S. Lin and T. O'Neill

TRW Inc.,Microwave and Millimeter-WaveTechnologyCenter
Redondo Beach,CA

B-4 1-6 GHz GaAs MMIC LinearAttenuatorwithIntegralDrivers 97

11:40a.m. T. Andrade,G. Lazama, R. Benton
PacificMonolithics,Inc.

SunnyvaleCA



Session C

Gable 5, 6, 7 Room: Computer-Aided Design Analysisand Synthesis

10:30a.m. to Noon Tuesday,June 9, 1987

Chairman: UlrichL. Rohde, Compact Software

C-1 Simple AnalyticalModeling of GaAs MESFET NonlinearBehavior 103
10:30 a.m. T. Kawai, and F.J.Rosenbaum

WashingtonUniversity,
St.Louis,MO.

C-2 Large-SignalModeling ofGaAs Power FET Amplifiers 107
10:40a.m. M.A. Khatibzadeh,R.J.Trew andI.J.Bahl*

Electricaland Computer EngineeringDepartment
NorthCarolinaStateUniv.

Raleigh,NC
*ITT-GTC, Roanoke, VA

C-3 Optimum DesignofNon Linear Power FET Amplifiers 111
10:50 a.m. C. Guo*, M. Camiade**,D. Rousset*,A. Cessey**,J.Obregon*,

and A. Bert**

*IRCOM Universitede Limoges,France
**Thomson Composants DHM, Massy, France

C-4 GeneralizedPower SeriesAnalysisofIntermodulationDistortionin a
11:10a.m. MESFET Amplifier:Simulationand Experiment 115

G.W. Rhyne and M.B. Steer

Departmentof Electricaland Computer Engineering
NorthCarolinaStateUniversity,
Raleigh,NC

C-5 The SpectralBalance:A General Method for AnalysisofNonlinear

11:30a.m. Microwave CircuitsDrivenby Non-HarmonicallyRelatedGenerators 119
M. Gayral,E. Ngoya, R. Quere,J.Rousset,J.Obregon
Universitede Limoges,France

C-6 Modeling ofCircularSpiralInductorsforMMICs 123
11:50a.m. I. Wolff

Dept.ofElect.Engr.
DuisburgUniversity,FRG.

and H. Kapusta,Siemens AG, Munchen, FRG.



Session D

Gable 3,4 Room: Microwave Filtersand Multiplexers

10:30a.m.toNoon Tuesday,June 9,1987

Chairman: R.V. Snyder, R.S. Microwave Company, Inc.

D-1 Quasi-Lowpass,Quasi-EllipticSymmetric Filter 129
10:30a.m. M.C. Horton

MCH Associates
Thousand Oaks,CA

D-2 DielectricHigh-Power Bandpass FilterUsing Quarter-CutTE018
10:50a.m. Image ResonatorsforCellularBase Stations 133

T. Nishikawa,K. Wakino, K. Tsunoda,Y. Ishikawa
Murata ManufacturingCo.,Ltd.
Kyoto,Japan

D-3 CanonicalBandpass FiltersUsing Dual-Mode DielectricResonators 137
11:10a.m. Y. Kobayashi,and K. Kubo

DepartmentofElectricalEngineering
SaitamaUniversity
Urawa, Saitama,Japan

D-4 Dual Mode DielectricResonatorFiltersWithout Iris 141
11:20a.m. K.A. Zaki and C. Chen

ElectricalEngineeringDepartment

UniversityofMaryland
CollegePark,MD
A.E. Atia
Comsat Corporation,

950 L'EnfantPlazaS.W.
Washington,DC

D-5 Quadruple-Mode Filters 145
11:30a.m. R.R. Bonettiand A.E. Williams

Comsat Laboratories

Clarksburg,MD

D-6 Matched Four Port Hybrid Filters 149
11:50a.m. C.I.Mobbs

FiltronicComponents, Ltd.
Shipley,UK



Session E

ZiegfeldRoom: JointwithMonolithicsSymposium

- Low NoiseTechniques

1:30p.m to3:00p.m. Tuesday,June 9,1987

Chairman: V. Nair,Motorola,Inc.

Co-Chairman: S. Moghe, PacificMonolithics

E-1 A 2-20 GHz, High-Gain,MonolithicHEMT DistributedAmplifier 155
1:30p.m. C. Nishimoto,R. LaRue, S. Bandy, N. Day, J.Eckstein,C. Webb,

C. Yuen, and G. Zdasiuk

VarianResearchCenter,
PaloAlto,CA

E-2 State-of-the-ArtLow NoiseGaAs MESFET and MonolithicAmplifier
1:50p.m. Using ShallowIon Implanted Channels 161

K.G. Wang and S.K. Wang
Hughes AircraftCompany
Torrance,CA

E-3 A Low NoiseDistributedAmplifierwith Gain Control 165

2:10p.m. C.P. Hutchinson,W. Kennan
Avantek,Inc.

SantaClara,CA

E-4 Wide-Band MonolithicGaAs Phase DetectionforHomodyne
2:30p.m. Reception 169

P. Jean,V. Pauker,and P. Dautriche
LaboratoiresD'ElectroniqueEt De PhysiqueApplique

Limeil-Brevannes,France



Session F

Gable 5,6,7 Room: MicrowaveIntegratedCircuits

1:30p.m. to3:00p.m. Tuesday,June 9,1987

Chairman: C. Buntschuh, Narda Microwave

F-1 High Q DielectricResonatorFrequency Discriminator 175

1:30p.m. S.Fiedziuszko
Ford Aerospaceand CommunicationsCo.
WesternDevelopmentLaboratories

PaloAlto,CA

F-2 A High Gain GaAs MESFET Frequency Quadrupler 177
1:40 p.m. E. Camargo, and F. Correra

UniversidadeDe Sao Paulo,Brazil

F-3 Uni-PlanarMIC BalancedMultiplier- A ProposalofNew Structures
2:00 p.m. forMICs 181

H. Ogawa, T. Hirota,and A. Minagawa
NTT ElectricalCommunicationsLab
Nippon Telegraphand TelephoneCorp.
Yokosuka-Shi,Japan

F-4 Stabilizationand Power Combining ofPlanar Microwave Oscillators
2:20 p.m. with an Open Resonator 185

S. Young and K.D. Stephan
Dept.ofElectricaland Computer Engineering
Universityof Massachusetts

Amherst,MA

F-5 Fast SwitchingX and Ku Band Multi Frequency Dielectric
2:30p.m. ResonatorOscillatorUsinga SingleGaAs FET 189

A.P.S.Khanna and R. Sooho
AvantekInc.

SantaClara,CA

F-6 A Low-Noise L-Band DielectricResonatorStabilizedMicrostrip

2:50 p.m. Oscillator 193
E.C. Niehenkeand P.A. Green
WestinghouseDefenseand ElectronicsCenter

Baltimore,MD



Session G

Gable 3,4 Room: Couplersand Power Dividers

1:30p.m. to3:00p.m. Tuesday,June 9,1987

Chairman: Peter LaTourette, Consultant

G-1 S-Band Mode Coupler Design For Antenna Feeds 199
1:30 p.m. GerrySeek

DatronSystems,Inc.

Simi Valley,CA

G-2 Impedence Transforming3-dB Hybrids 203

1:50 p.m. R.Gupta,S. Anderson,and W. Getsinger
Comsat Laboratories
Clarksburg,MD

G-3 Analysisand SynthesisofT TriplateBranch-Line3dB
2:10 p.m. Coupler Based on thePlanar CircuitTheory 207

T. Anada and J.Hsu
Kanagawa University
Yokahama-shi,Japan

G-4 Multiple-PortPower Dividers/CombinersCircuitsUsing
2:30p.m. CircularMicrostripDiscConfiguration 211

M.D. Abouzahra

MIT LincolnLaboratory
Lexington,MA, and
K.C. Gupta

UniversityofColorado
Boulder,CO

G-5 A Wideband FinlinePower DividerIn a MetallizedPlastic
2:40p.m. Housing: Design and Performance 215

J.Ruxton
BoirietTechnologies,Inc.
CarletonPlaceOntario,Canada

and R. Vahldieck
Universityof Victoria
Victoria,B.C.,Canada



Session H

Gable 5,6,7 Room: JointwithMonolithicsSymposium

- MMIC Manufacturability

3:30p.m. to5:00p.m. Tuesday,June 9,1987

Chairman: James Schellenberg,Hughes AircraftCo.

H-1 SuccessfulAutomated AlloyAttachment ofGaAs MMICs 221
3:30 p.m. J.S.Pavio

TexasInstruments
Dallas,TX

H-2 Low Cost MMIC InsertionUsing Thick Film Processing 225
3:50 p.m. A. Bettner,B. Hundley,and P. Salisbury

VarianAssociates

SantaClara,CA

H-3 A Low Cost Packaging/TestingProcedurefor
4:10 p.m. Manufacturing GaAs MMICs 229

R. Esfandiari,D. Yang, S.Chan, S.Lin,R.K. Ellis
TRW Microwave and MillimeterWave TechnologyCenter
Redondo Beach,CA

H-4 A Low NoiseGaAs MMIC SatelliteDownconverter forthe
4:30p.m. 6 to4 GHz IntelsatBand 233

A.R. Harvey,F.J.Cotton,R.M. Eatonand P.D. Cooper

PlesseyResearch
Caswell,England



Session I

Gable 3,4 Room: BiomedicalAspectsofMicrowaves

3:30p.m. to5:00p.m. Tuesday,June 9,1987

Chairman: Arye Rosen, RCA David SarnoffResearch Center

I-1 A New Type ofLightweightLow Frequency Electromagnetic
3:30p.m. Hyperthermia Applicator 239

R.H. Johnson

Royal MilitaryCollegeofScience,Shrivenham,UK
A.W. Preece

RoyalInfirmary,Bristol,UK
J.W. Hand

Hammersmith Hospital,London, UK
and J.R.James

Royal MilitaryCollege,Shrivenham,UK

I-2 RegionalHeating ofTissuewithControlof Applicated
3:50 p.m. Power and withMinimized Leakage Radiation 243

J.Broseand G. Flachenecker
Instituteof High FrequencyTechnique
Univ.oftheBundeswehr
Munich, FRG

I-3 Optimal Source DistributionforMaximum Power Dissipation
4:10p.m. at theCenter of a Lossy Sphere 247

CM. Rappaportand F.R. Morgenthaler

MIT
Cambridge,MA

I-4 Measurement ofDielectricPropertiesofBiologicalSubstancesUsing
4:30p.m. Improved Open-Ended CoaxialLine ResonatorMethod 251

X. Deming, L. Lipingand J.Zhiyan
DepartmentofRadio & Electronics
ShanghaiUniversityofScience& Technology

Shanghai,P.R. China

I-5 The Use ofCoaxialProbes forPreciseDielectricMeasurements:
4:50p.m. A Reevaluation 255

R. Epstein
David SarnoffResearchCenter,Princeton,NJ
K.R. Foster
Universityof Pennsylvania,Philadelphia,PA

and M. Gealt
DrexelUniversity,Philadelphia,PA



Session J

GarlandBallroom:Open Forum I

3:30to5:30p.m. Tuesday,June 9,1987

J-1 The NoiseBehaviorofanInjection-LockedMagnetron
ReflectionAmplifier 261
R.D. WegleinandH.A. Leach
HughesAircraftCompany
CanogaPark,CA

J-2 RadialLineStubsImprove PerformanceofMicrostrip
Impedance MatchingNetwork *
J.L.Hutchings
CouncilforScientificandIndustrialResearch
Pretoria,SouthAfrica

J-3 LinearizationofDiodeDetectorCharacteristics 265
C. Zhaowu andX. Binchun
Dept.ofInformationElectronics
TsinghuaUniversity
Beijing,China

J-4 StatisticalAnalysisofSimulatedAutomaticNetwork
AnalyzerMeasurements 269
V. SotoudehandM. Roos
EIP MicrowaveInc.
SanJose,CA

J-5 MeasurementofNon-PlanarDielectricSamplesUsingan Open
Resonator 273
W.F.P.Chan andB. Chambers
Dept.ofElectronicandElectricalEngr.
UniversityofSheffield,UK

J-6 PreciseMeasurement Method forTemperature
CoefficientofMicrowaveDielectricResonatorMaterial 277
T. Nishikawa,K. Wakino,H. Tamura,H. Tanakaand
Y.Ishikawa
MurataMfg.,Ltd.
Koyoto,Japan

J-7 MicrowaveScanningMicroscopyforPlanarStructure
Diagnostics 281
R.J.Gutmann,J.M.Borrego,P.Chakrabartiand
M.S. Wang
RensselaerPolytechnicInst.
Troy,NY

Manuscript not available at the time of printing



J-8 Wideband MeasurementofNonstandardTransmissionPaths 285
R. Garver,J.Tatum,andS.Hayes
HarryDiamond Labs
Adelphi,MD

J-9 Steady-State,Quasi-Steady-Stateand Transient-StateAnalysesof
DelayLineDiscriminatorsforFM NoiseMeasurement 289
J.Ruan
MinistryofElectronics
Shijiazhuang,China

J-10 An Improved MicrowaveInstrumentforOn-LineContinuous
MonitoringofWater ContentIn Crude Oil *
L. Yue-Xuan
SocietyofMicrowaves
CIE, Shanghai,China

J-11 A PracticalMethod forCalibratinga CoaxialNoiseSourcewith
a WaveguideStandard 291
Y. KatoandI.Yokoshima
RadioElectronicsSection
ElectrotechnicalLaboratory
Ibaraki-Ken,Japan

J-12 An EfficientElectromagneticAnalysisofArbitraryMicrostrip
Circuits 295
J.C.RautioandR.F.Harrington
SyracuseUniversity,NY

J-13 Spectral-DomainAnalysisforDielectricAntennaLoaded with
MetallicStrips 299
T.H. Wu andK.S.Chen
ZheijiangUniversity,
Hangzhou,Zheijiang,P.R.ofChina
andS.T.Peng
New YorkInstituteofTechnology
OldWestbury,NY

J-14 ResonantFrequenciesoftheAxialSymmetricModes in a
DielectricResonator 303
W.C. Chew andM. Moghaddam
Dept.ofElectricalandComputerEngineering,
UniversityofIllinois
Urbana,IL

Manuscript not available at the time of printing



J-15 A GeneralizedDescriptionoftheSphericalThree-LayerResonator
withan AnisotropicDielectricMaterial 307
I.Wolff
Dept.ofElectricalEngineering
DuisburgUniversity
W. Germany

J-16 NumericalSpectralMatrixMethod forPropagationin Anisotropic
LayeredMedia 311
A.A. MostafaandK. Zaki
Dept.ofElectricalEngineering
UniversityofMaryland
CollegePark,MD
andCM. Krowne
ElectronicsTechnologyDivision
NRL
Washington,DC

J-17 Compact GratingStructureforApplicationtoFiltersandResonators
forMonolithicMicrowaveIntegratedCircuits 315
T.H. Wang andT.Itoh
UniversityofTexas
Austin,TX

J-18 On theConsistencyofTwo ConventionalCoupled-ModeFormulations
forParallelDielectricWaveguides 319
H.C. Chang
DepartmentofElectricalEngineering
NationalTaiwanUniversity
Taipei,Taiwan,RepublicofChina

J-19 AnalysisoftheTransmissionPropertiesofGrounded Finline
on AnisotropicSubstrates 323
A. BeyerandD. Kother
DuisburgUniversity
DepartmentofElectricalEngineering
FRG

J-20 The Method ofLinesfortheAnalysisofPlanarWaveguideshaving
UniaxiallyAnisotropicSubstrates 327
B.M. SherrillandN.G. Alexopoulos
ElectricalEngineeringDept.
UniversityofCalifornia
Los Angeles,CA



J-21 A GeneralizedDispersiveAnalysisofIntegratedCircuit
TransmissionLineStructuresin AnisotropicSubstrates 331
A.G. D'Assuncao,M.R.G. Maia,D.A. Rogers*andA.J.Giarola**
Univ.ofRioGrande,Brazil
*NorthDakotaStateUniv.
FargoND
**StateUniv.ofCampinas
Brazil

J-22 Dual Bounds VariationalFormulationofSkinEffectProblems 333
P.Waldow andI.Wolff
Dept.ofElect.Engr.
DuisburgUniversity
W. Germany

J-23 An AdaptiveSpectralResponseModelingProdedurefor
Multi-portWaveguideJunctions 337
J.-F.LeeandZ.J.Cendes
DepartmentofElectricalandComputerEngineering
CarnegieMellonUniversity
Pittsburg,PA

J-24 A UnifiedHybridMode AnalysisforPlanarTransmissionLines
withMultilayerIsotropic/AnisotropicSubstrate 341
R.R.MansourandR.H. MacPhie
DepartmentofElectricalEngineering
UniversityofWaterloo
Canada

J-25 ResonantFrequencyStabilityAnalysisofDielectricResonators
withTuningMechanisms 345
F.Hernandez-Gil,R. Perez-Leal,andA. Gebauer
Telefonica
Madrid,Spain

J-26 A Broadband Groove GuideCouplerforMillimeter-Wave
Applications 349
R. VahldieckandJ.Ruxton
DepartmentofElectricalEngineering
UniversityofVictoria
Victoria,B.C.,Canada
andJ.Ruxton
BolrietTechInc.
Ontario,Canada



J-27 TunableWaveguide-to-MicrostripTransitionforMillimeter
Wave Applications 353
A.K. Sharma
RCA Laboratories
Princeton,NJ

J-28 Optimum SynthesisofSymmetricalBranch-Waveguide
DirectionalCouplers 357
P.L.Carle
(CSELT, PM)
Torino,Italy

J-29 A GeneralizedTheoryofTaperedTransmissionLineMatching
Transformersand Asymmetric180°CouplersSupportingNon-TEM
Modes 361
P.Pramanick
COM DEV Ltd.
Cambridge,Canada
andP.Bhartia
DepartmentofNationalDefense,
Ottawa,Canada

J-30 DesignTechniquesforGaAs LogicBoards *
W.R. CurticeandR. Rudnick
RCA Laboratories
Princeton,NJ

J-31 BandstopFilterin NonradiativeDielectricWaveguideUsing
RectangularResonators 365
J.A.G.MalherbeandJ.C.Coetzee
Dept.ofElectronicsandComputerEngineering
UniversityofPretoria
SouthAfrica

J-32 Whispering-GalleryModes ofDielectricStructuresApplications
toMillimeterWave BandstopFilter 367
X.H. Jiao,P.Y.Guillon,L.A. Bermudez,andP.Auxemery
FaculteDes Sciences
UniversiteDe Limoges
France

J-33 A O.5-4.0GHz TunableBandpassFilterUsingYIG FilmGrown by
LPE 371
Y. Murakami,T. OhgiharaandT. Okamoto
Sony CorporationResearchCenter
Yokohama,Japan

*Manuscript not available at the time of printing



J-34 Determinationof Dual Mode Q FactorsFrom Measured Data 375
W.P. Wheless,Jr.

Dept.of Electricaland Computer Engineering
New Mexico StateUniversity
Las Cruces,NM
and D. Kajfez

UniversityofMississippi,MS

J-35 A Bandpass FilterUsing High-Q DielectricRing Resonators 379
Y. Kobayashiand M. Minegishi
SaitamaUniversity

Urawa, Saitama,Japan

J-36 A Grooved Monoblock Comb-Line FilterSuppressingthe
Third Harmonics 383
Y. Isota,M. Miyazaki,O. Ishidaand F.Takeda
MitsubishiElectricCorp.
Kanagawa, Japan

J-37 18-30GHz Broadband Harmonic RejectFilter 387
T.N. Yon, Y.C. Shih,and L.Q. Bui
MM-Wave TechnologyInc.
Torrance,CA

J-38 A PlanarIntegratedAntenna and ReceiverFront End 391

V.D. Hwang, T. Uwano and T.Itoh
Departmentof Electricaland Computer Engineering
Universityof Texas,Austin,TX

J-39 ICRF Wave Coupling and Optimizationofa Dielectric-Filled

Waveguide Launcher 395
J.Lee and J.Scharer
Electricaland Computer EngineeringDept.
Universityof Wisconsin-Madison,WI

J-40 High-Power, Short-PulseForming Circuits 399
R. Garver,R. Tan and M. Berry

HarryDiamond Labs
Adelphi,MD



J-41 A RigorousFieldAnalysisofMultilayeredSAW Devices 403
W.J.Ghijsen,andP.M. vandenBerg
DelftUniversityofTechnology
The Netherlands

J-42 FerritePhaseShifterFinite-ElementAnalysisIncludingLosses 407
G. Forterre,P.H.GiesbersandE. Laroche
Thomson Semiconductors
Montreuil,France

J-43 The AbsorptionCharacterofFerrite-CeramicComplex Material 411
D.Z. Zhang
NationalResearchInstituteofRadar
China
andY.X. Zhang
StateRun Beijing3RD RadioAppliancesFactory
China

J-44 Microwave FerriteDual-Mode PolarizationTechnology 415
X. Yiwei,J.RenpeiandL. Shigen
NanjingResearchInstituteofElectronicTechnology
China

J-45 A BandpassFilterUsingCircularDiscontinuitiesin Nonradiative
DielectricWaveguide 419
J.C.OliverandJ.A.G.Malherbe
DepartmentofElectricalandComputerEngineering
UniversityofPretoria
SouthAfrica



Session K

ZiegfeldRoom: MMW Technologyand Applications

8:30a.m. to10:00a.m. Wednesday,June 10,1987

Chairman:J.Horton,TRW

K-1 ApplicationofGrating-FilterTechniquesin Microstripto Obtain

8:30a.m. Narrowband Millimeter-WaveBandpass FilterswithLow Radiation
Losses 425

P.K.Ikalainenand G.L. Matthaei
DepartmentofElectricaland Computer Engineering
UniversityofCalifornia
SantaBarbara,CA

K-2 Recent Advances in theModellingand Performance of
8:50a.m. MillimeterWave InP and GaAs VCO's and Oscillators 429

L.D. Cohen, and E. Sard
EatonCorp,AIL Division
Melville,NY

K-3 A 94 GHz SynchronizedOscillator-ChainforFast,Continuous

9:10a.m. 360°Phase Modulation 433
H. Barth
AEG Aktiengesellschaft

Ulm, W. Germany

K-4 MillimeterWave Characteristicsof FresnelZone Plates 437
9:30a.m. D.N. Blackand J.C.Wiltse

GeorgiaTech ResearchInstitute
GeorgiaInstituteofTechnology
Atlanta,GA

K-5 35 GHz Low NoiseHEMT Amplifier 441
9:40a.m. J.M. Schellenberg,M.V. Maher, S.K. Wang, K.G. Wang and K.K. Yu

Hughes AircraftCompany
Microwave ProductsDivision

Torrance,CA



Session L

Gable 5,6,7 Room: Microwave Measurements

8:30a.m. to10:00a.m. Wednesday,June 10,1987

Chairman: H. George Oltman, Jr.,Tecom Industries

L-1 A NondestructiveMicrowave Beam Lead Diode Measurement 445

8:30 a.m. J.F.White and S.J.Parisi
M/A-COM, Inc.
Burlington,MA

L-2 A Measurement and CalibrationTechnique fortheAccurate

8:40 a.m. Measurement of AmplifierS Parameters 449
M. Roos and V. Sotoudeh

EIP Microwave,Inc.
San Jose,CA

L-3 An 18 to26.5 GHz Waveguide Load-PullSystem Using
8:50a.m. Active-LoadTuning 453

K. Kotzebue,T.S. Tan and D. McQuate
Microwave TechnologyDivision

Hewlett-PackardCo., SantaRosa, CA

L-4 DielectricConstantEvaluationofInsulatingMaterials:
9:10a.m. an Accurate,PracticalMeasurement System 457

J.A. Weiss
Departmentof Physics

WorcesterPolytechnicInstitute,MA
and D.A. Hawks
ASIC PackageEngineering
DigitalEquipmentCorp.,Hudson, MD

L-5 Method forDeterminingDielectricPropertiesofSolids

9:30 a.m. from Measurements on PulverizedMaterials 461

S.O. Nelson
U.S. Dept.of Agriculture
Athens,Georgia

L-6 Dielectricand Temperature Measurements During Microwave

9:50a.m. Curing ofEpoxy Resinsin a Sweeping Resonant Cavity 465
J.Low, M. Finzel,J.Asmussen* and M.C. Hawley

Dept.ofChemicalEngineering
*Dept.ofElectricalEngineering& System Science,
MichiganStateUniversity,EastLansing,MI



Session M

Gable 3,4 Room: CommunicationsSystems

8:30a.m.to10:00a.m. Wednesday,June 10,1987

Chairman: PeterG. Petrelis,TRW

M-1 Performance ofa Ka-Band SatelliteSystem Under Variable
8:30 a.m. TransmittedSignalPower Conditions 471

G. Fujikawaand R. Kerczewski

NASA Lewis ResearchCenter
Cleveland,OH

M-2 Phase Transientsin DigitalRadio Local Oscillators 475
8:50a.m. M. Znojkiewiczand B. Vassilakis

NorthernTelecom Canada LTD.
Montreal,Canada

M-3 Power AmplifierforMicrowave DigitalRadios withInherent
9:10 a.m. Phase Compensation 479

P. Bura,D. Gelerman,P. Ntake
NorthernTelecom
St.Laurent,Canada

M-4 Advanced 6/4 GHz ReceiverforSpace Application 483
9:30 a.m. L. Duque, S.Jarvis,G. Gatti*,and R. Dion

Spar AerospaceLtd.

Montreal,Canada
*EuropeanSpace Agency

M-5 GHz Band MonolithicModem ICs 487
9:40 a.m. H. Kikuchi,S.Konaka, and M. Umehira

NTT ElectricalCommunicationsLaboratories
Kanagawa, Japan



Session N

ZiegfeldRoom: - FocusedSession-

Advancesin MillimeterWave Systems(60-230GHz)

10:30a.m. toNoon Wednesday,June 10,1987

Chairman: James C. Wiltse, Georgia Tech Research Institute

N-1 (Invited) Recent Advances in MillimeterWave Instrumentationfor
10:30a.m. Radio Astronomy 493

J.M. Payne

NationalRadioAstronomy Observatory
Tucson,AZ

N-2 (Invited) A Survey of Advanced Developmentsin MillimeterWave
10:50a.m. Seeker Front Ends 497

T.T. Fong

TRW
Redondo Beach,CA

N-3 (Invited) A High Power Coherent 95 GHz Radar
11:10a.m. (HIPCOR-95) 499

J.C.Butterworth
GeorgiaTech ResearchInstitute

Atlanta,GA

N-4(Invited) Recent Advances in Gyrotronsand Free ElectronLasers 503
11:30a.m. R.J.Temkin

PlasmaFusionCenter,MIT

Cambridge,MA



Session O

Gable 5,6,7 Room: NoiseMeasurements

10:30a.m. toNoon Wednesday,June 10,1987

Chairman: Stephen F. Adam, Adam Microwave Consulting,Inc.

O-1 A New Measurement System forOscillatorNoise
10:30a.m. Characterization 509

A.N. Riddle

AvantekInc.
Milpitas,CA
and R.J.Trew

NorthCarolinaStateUniversity
Raleigh,NC

O-2 Microwave NoiseCharacterizationofGaAs MESFETs by

10:50a.m. On-Wafer Measurement ofthe Output Noise Current 513
M.S Gupta*,O. Pitzalis,Jr.,S.E. Rosenbaum and P.T.Greiling
Hughes ResearchLaboratories

Malibu,CA
*UniversityofIllinoisatChicago

O-3 A New Automated Noiseand Gain Parameter Measurement
11:10a.m. System 517

V.A. Hirschand T.H. Miers
BallAerospaceSystemsDivision
Boulder,CO

O-4 The EvaluationofPhase Noisein Low NoiseOscillators 521

11:20a.m. D.M. Harrison,M.J. Howes and R.D. Pollard
Dept.of Electricaland ElectronicEngineering

Universityof Leeds,UK

O-5 New MillimeterWave NoiseSourceswith High Reliability 525
11:40 a.m. P.Tong, N. Fernandez,J.Gladstoneand E. Cristal

Hewlett-Packard
PaloAlto,CA



Session P

Gable 3,4 Room: Radar Systems

10:30a.m.toNoon Wednesday,June 10,1987

Chairman: Kiyo Tomiyasu, General ElectricCo.

P-1 SolidStateTransmitter/ModulatorfortheMode Select

10:30a.m. AirportBeacon System Sensor 531
T.M. Nelson,M.J. Reinhart,K.J.Yoo, D.A. Poltorakand R.K. Palmer
WestinghouseElectricCorp.

Baltimore,MD

P-2 94 GHz IntegratedMonopulse Radar Domonstrator 535

10:50a.m. C.E. Burnett
Marconi ElectronicDevicesLtd.
Lincoln,England

P-3 SelfAdaptive Bandpass Filterswith Applicationsto
11:10a.m. 'FrequencySet-On'Oscillators 539

J.D.Rhodes

FiltronicComponents Ltd.
Charlestown,UK

P-4 Noisein PulsedMicrowave Systems 543
11:30a.m. C. Wong, E. Caramanis,A. Skantzaris,J.Bender and R. Campbell

RaytheonCo.

Bedford,MA



Session Q

GarlandBallroom:Open Forum Ⅱ

1:30to3:30p.m. Wednesday,June 10,1987

Q-1 MultioctaveMultithrowActiveSwitches 549
D.L. Dunn,P.G. Asher,andCD. Chang
HughesAircraftCompany
Torrance,CA

Q-2 A ComparativeStudyofTEGFET and MESFET LargeSignal
Characteristicsand SaturationMechanisms 553
M. Weiss
Thomson Semiconductors,Orsay,France
andD. Pavlidis
UniversityofMichigan,Ann Arbor,MI

Q-3 ComparativeStudyofPhaseNoisein HEMT and MESFET
Microwave Oscillators 557
M. Pouysegur
LA AS du CNRS, Toulouse,France
J.Graffeuil,J.F.Sautereau
UniversitePaulSabatier,Toulouse,France
andJ.P.Fortea
CentreNat.D'EtudesSpatiales,Toulouse,France

Q-4 A GaAs Monolithic6 GHz Low-NoiseAmplifierforSatellite
Receivers 561
R. Mott
COMSAT Laboratories
Clarksburg,MD

Q-5 MiniatureGain BlockforSatelliteCommunicationTransceivers 565
A. Fathy,R. Brown andE. Belohoubek
RCA Laboratories
Princeton,NJ

Q-6 A GaAs Microwave MESFET withExtremelyLow Distortion 569
G.G. Zhou,T. CurtisandR. Chen
GouldInc.MicrowaveProductsDivision
SanJose,CA

Q-7 The Deformable-ChannelModel-ANew ApproachtoHigh-Frequency
MESFET Modeling 573
F.Crowne,A. Eskandarian,H.B. SequeiraandR.Jahkete
MartinMarietaLaboratories/GammaMonolithics
Baltimore,MD



Q-8 Load-LineAnalysisin theFrequencyDomain withDistributed
AmplifierDesignExamples 575
M.L. Salib,D.E.Dawson,andH.K. Hahn
WestinghouseElectricCorp.
Baltimore,MD

Q-9 FastSettling,Low NoiseKu Band FundamentalBipolarVCO 579
A.P.S.Khanna
AvantekInc.
SantaClara,CA

Q-10 Long Term StabilityofDROs Compared toCrystalOscillators 583
K.R. Varian
RockwellInternational
Dallas,TX

Q-11 Low PhaseNoiseX/KU-Band VCO 587
D.A. Boyd
EatonCorp.,MicrowaveProductsDivision
Sunnyvale,CA

Q-12 Microwave ResistanceofGalliumArsenideand Silicon
PIN Diodes 591
R. Caverly
SoutheasternMass.University
N. Dartmouth,MA
andG. Hiller
M/A-COM SemiconductorProducts
Burlington,MA

Q-13 W Band CrossbarMixersIntegratedEntirelyon a Single-Sided
SubstrateYielding15 GHz InstantaneousBandwidth 595
S.Low
COM DEV Ltd.
Cambridge,Canada

Q-14 DiodePhaseShifterand Model in Waveguide 599
J.A.LesterandCM. Jackson
TRW
RedondoBeach,CA
andK. Chang
TexasA & M University,TX



Q-15 Wide-Band True Time DelayPhaseShifterDevice 603
P.R.Herczfeld,A. Daryoush
DrexelUniversity,Philadelphia,PA
M. Kieli
Thomas & Betts,Raritan,NJ
S.Siegel
RCA, DavidSarnoffLab,Princeton,NJ
andR. Soref
RACD/ESO
Hanscom AFB, MA

Q-16 A NovelWhiskerlessSchottkyDiodeforMillimeterand
SubmillimeterWave Application 607
W.L. Bishop,K. McKinney,R.J.Mattauch,T.W. Crowe,
andG. Green
DepartmentofElectricalEngineering
UniversityofVirginia,Charlottesville,VA

Q-17 FilledImage Guide forMillimeter-WaveCircuits 611
M.Q. ShiandD.H. Jiang
PekingUniversity
Beijing,People'sRepublicofChina

Q-18 A TunableGratingImpedance Transformer *
J.D.Xu
NorthwesternPolytechnicalUniversity
XianShaanxi,China

Q-19 A NovelTechniqueforEvaluationandIntegrationofConnectorless
(Drop-In)Microwave Components 613
D. Herstein
GeneralMicrowaveCorporation
Amityville,NY

Q-20 CouplingBetweenHybridMode DielectricResonators 617
K.A. ZakiandCM. Chen
ElectricalEngineeringDepartment
UniversityofMaryland
CollegePark,MD

Q-21 ExactCalculationofScatteringParametersoftheCoplanar
- SlotTransitionin a UnilateralFinlineTechnology 621
O. Picon,J.P.Lefevre,V.F.Hanna
CNET, Issy-Les-Moulineaux,France
andJ.Citerne
LaboratoiresStructuresRayonnantes,RennesCedex,France

*Manuscript not available at the time of printing



Q-22 AnalysisofVLSI InterconnectStructures 625

L. Carin,Q. Xu, and K. J.Webb
UniversityofMaryland
CollegePark,MD
and J.A.McClintock

MartinMariettaLabs
Baltimore,MD

Q-23 Towards a UnifiedEfficientAlgorithmforCharacterizing
The PlanarPeriodicWaveguides 629
K. Wu and P. Saguet

LaboratoireD'ElelectromagnetismeEt OptiqueGuidee
E.N.S.R.G.

Grenoble,France

Q-24 Centeringand TolerancingtheComponents ofMicrowave Amplifiers 633

A. MacFarland,J.Purviance
DepartmentofElectricalEngineering

UniversityofIdaho
Moscow, Idaho
and D. Loescher,K. Diegert,and T. Ferguson
SandiaNationalLaboratories

Albuquerque,NM

Q-25 AnalysisofDiscontinuitiesin OpticalWaveguides 637
J.B.Daviesand B.M.A. Rahman

UniversityCollege
London, UK

Q-26 OpticalCrosstalkDue toElectricalCouplingin High Speed

LINb03 641
P. Perlmutter,J.E.Baran and Y Silberberg

BellCommunicationsResearch
Red Bank, NJ

Q-27 OptoelectronicGenerationand SensingofMillimeterWaves 645

A.P. DeFonzo and C. Lutz
UniversityofMassachusetts
Amherst,MA

Q-28 Generationof Kilowatt/KilovoltBroadband Microwave Bursts
with a SinglePicosecondPhotoconductiveSwitch 649
H.A. Sayadian,M.G. Li and C.H. Lee

UniversityofMaryland
CollegePark,MD



Q-29 Large SignalModulation ofSemiconductorLaserswithOptical
Feedback forMillimeterWave Applications 653
V.M. Contarino

Naval AirDevelopmentCenter
Warminster,PA
and A.S. Dayoush and P.R. Herczfeld
DrexelUniversity

Philadelphia,PA

Q-30 OpticallyControlledMillimeterWave Phase Shifterin a Metallic
Waveguide 657

G. Hadjicostasand J.Butler
SouthernMethodistUniversity
Dallas,TX
and M. Scott

LTV Aerospace& Def. Co.
Dallas,TX

Q-31 A New GeneralisedApproach totheDesignofMicrowave Oscillators 661
Y. Xuan and CM. Snowden
DepartmentofElectrical& ElectronicEngineering
Universityof Leeds
Leeds,UK

Q-32 A RefractorySelf-AlignedGate ProcessforMonolithically
Combined Microwave and DigitalGaAs ICs 665
A. Geissberger,R. Sadler,E. Griffin,H. Singh,

I.Bahl and M. Drinkwine
ITT GalliumArsenideTechnologyCenter
Roanoke, VA

Q-33 AnalysisofMultiple-StepRadial-ResonatorWaveguide Diode
Mounts with ApplicationtoIMPATT OscillatorCircuits 669
B.D. Bates

DepartmentofElectricaland ElectronicEngineering
Universityof Melbourne
Australia

Q-34 Absorbed Power Distributionin Heart Lung System Due to

Microwave Irradiationat750 MHz 673
J.Behari
SchoolofEnvironmentalSciences

JawaharlalNehru University
New Delhi,India



Q-35 Dielectric-Resonator-StabilizedSecondHarmonic Ka-Band
MicrostripGunn Oscillator 677
S.Zhong-LiangandC. Ning
DepartmentofRadioEngineering
NanjingInstituteofTechnology
Nanjing,China

Q-36 Edge CorrectionsforMicrostripPlanarAnalysisModels 681
H.A. Burger
GoodyearAerospaceCorporation
LitchfieldPark,AZ

Q-37 CharacterizationMethod and SimpleDesignFormulasof
MCS LinesProposedforMMICs 685
E. Yamashita,K.R. Li,E. Kaneko,andY. Suzuki
UniversityofElectro-Communications
Tokyo,Japan

Q-38 GlobalStabilityAnalysisofMicrowaveCircuitsby a
Frequency-DomainApproach 689
V. Rizzoli
DepartmentDi Electronica
UniversityofBologna
Bologna,Italy
A. Neri
FondazioneUgo Bordoni
Bologna,Italy

Q-39 AnalysisEquationsforShieldedSuspendedSubstrateMicrostrip
Lineand Broadside-CoupledStripline 693
Y. Shu,X. Qi,Y. Wang
DepartmentofRadioEngineering
NanjingInstituteofTechnology
Nanjing,China

Q-40 The EffectivenessofFour DirectSearchOptimizationAlgorithms 697
R.W. Rhea
ScientificAtlanta,Inc.
Atlanta,GA

Q-41 Computer AidedDesignModelsforUnilateralFinlineswithFinite
MetallizationThicknessand ArbitrarilyLocatedSlotWidths 703
P.Pramanick,R.R. Mansour
COM DEV Ltd.
Cambridge,Canada
andR.H. MacPhie
UniversityofWaterloo
Ontario,Canada



Q-42 Puff,anInteractiveMicrowave Computer Aided Design
Program forPersonalComputers 707

R.C. Compton, W.L. Williams,and D.B. Rutledge
DivisionofEngineeringand AppliedScience
CaliforniaInstituteofTechnology
Pasadena,CA

Q-43 An Automatic DecompositionTechnique forDeviceModeling

and Large CircuitDesign 709
J.W. Bandlerand Q.J.Zhang
ElectricalEngineeringDepartment
McMaster University
Hamilton,Canada

Q-44 Modeling theDispersionin a Suspended Microstripline 713
R.S.Tomar
BolrietTechnologies,Inc.
CarletonPlace,Ontario,Canada

and P. Bhartia
Departmentof NationalDefense
Ottawa,Ontario,Canada

Q-45 An Almost-PeriodicFourierTransform forUse with
Harmonic Balance 717
K.S. Kundert,G. Sorkinand A. Sangiovanni-Vincentelli

UniversityofCalifornia
Berkeley,CA

Q-46 GeneralizedAnalysisof E-PlaneSepta Discontinuities 721

A. Rong, S. Li
NanjingInstituteofTechnology
Nanjing,China



Session R

Gable 5,6,7 Room: Guided Waves

1:30p.m. to3:00p.m. Wednesday,June 10,1987

Chairman: Prof. Jeffrey B. Knorr, Naval Postgraduate School

R-1 Simple AnalyticFormulas forDielectricWaveguides 727
1:30 p.m. ST. Peng

New York InstituteofTechnology
Old Westbury,NY
S.L. Wang

Universityof New Haven
West Haven, CT
F.K. Schwering
U.S. Army CECOM

Ft.Monmouth, NJ

R-2 Guidance and Leakage Propertiesof OffsetGroove Guide 731
1:50 p.m. H. Shigesawa,M. Tsuji

DoshishaUniversity
Koyoto,Japan
A.A. Oliner

PolytechnicUniversity
Brooklyn,NY
P. Lampariello,F. Frezza

UniversityofRome "La Sapienza"
Rome, Italy

R-3 Analysisand Designof Microslab Waveguide 735
2:10p.m. B. Young and T.Itoh

Universityof Texas
Austin,TX

R-4 MicrostripCircuitElements on CylindricalSubstrates 739
2:30 p.m. A. Nakatani

PhraxosResearchand DevelopmentInc.
SantaMonica, CA
and N.G. Alexopoulos

Universityof California
Los Angeles,CA

R-5 AnalysisofDouble-LayeredFinlinesContaininga

2:50 p.m. Magnetized Ferrite 743
M. Geshiro
On Leave From Ehime University,

Ehime, Japan
and T.Itoh
UniversityofTexas

Austin,TX



Session S

ZiegfeldRoom: - FocusedSession-

Advancesin MillimeterWave Technology(60-230GHz)

1:30p.m. to3:00p.m. Wednesday,June 10,1987

Chairman: James C. Wiltse, Georgia Tech Research Institute

S-1(Invited) MillimeterWave MaterialPropertiesand Measurements 747
1:30 p.m. G.J.Simonis

U.S. Army HarryDiamond Laboratories
Adelphi,MD

S-2(Invited) Advances in HEMT Technologyand Applications 749
1:50 p.m. P.M. Smith,P.C. Chao,K.H.G. Duh, L.F. Lester

B.R. Lee and J.M. Ballingall

GeneralElectricCo.
Syracuse,NY

S-3(Invited) Imaging Antenna Arrays *

2:10 p.m. D. Rutledge
CaliforniaInstituteofTechnology
Pasadena,CA

S-4(Invited) GaAs SchottkyBarrierDiodesforHigh SensitivityMillimeterand

2:30p.m. SubmillimeterWavelength Receivers 753
T.W. Crowe and R.J.Mattauch

Universityof Virginia
Charlottesville,VA

*Manuscript not available at the time of printing



Session T

ZiefeldRoom: InvitedEuropeanSession
3:30p.m.to5:00p.m. Wednesday,June10,1987

Chairman: R. Sparks,Raytheon

T-1 (Invited) DetectionofMillimeterand SubmillimeterWaves 759
3:30 p.m. E. Kollberg

ChalmersUniversityofTechnology
Gothenburg,Sweden

T-2(Invited) State-of-the-ArtofMMIC Technologyand Designin West Germany 763
4:00p.m. E. Pettenpaul

Siemens AG

Munich, West Germany

T-3(Invited) Modeling ofNew Microwave Devices 767
4:30p.m. G. Salmer

Universitede Lille
France



Session U

Gable5,6,7 Room: Waveguide DiscontinuityStructures
3:30p.m. to5:00p.m. Wednesday,June 10,1987

Chairman: James W. Mink, U.S. Army Research Office

U-1 A Dynamic Model forMicrostrip- SlotlineTransition
3:30 p.m. and RelatedStructures 773

H.-Y. Yang and N.G. Alexopoulos
ElectricalEngineeringDepartment
Universityof California
Los Angeles,CA

U-2 Characterizationof StriplineCrossingby Transverse
3:50p.m. Resonance Analysis 777

T. Uwano

MatsushitaElectricCo.
Osaka,Japan
R. Sorrentino

UniversityofRome Tor Vergata
Roma, Italy
and T.Itoh
UniversityofTexas
Austin,TX

U-3 An Improved Multimode Small Aperture/ObstacleTheory 781
4:10 p.m. M. Guglielmiand A.A. Oliner

PolytechnicUniversity

Brooklyn,NY

U-4 An Accurate AnalysisofDiscontinuitiesin DielectricRectangular

4:30p.m. Waveguide and itsApplicationtoGratingFilters 785
M. Tsujiand H. Shigesawa
DepartmentofElectronics
DoshishaUniversity

Kyoto,Japan

U-5 VariationalBound Analysisofa Discontinuityin Nonradiative
4:50p.m. DielectricWaveguide 789

J.C.Olivierand J.A.G.Malherbe
UniversityofPretoria

SouthAfrica



Session V

Gable 3, 4 Room: Microwave Acoustics:Developments & Applications

3:30p.m. to 5:00p.m. Wednesday, June 10,1987

Chairman:Ted Lukaszek,U.S. Army Labcom

V-1 Applicationsof Custom SAW Devices *
3:30 p.m. Ronald C. Rosenfeld

SawtekInc.
Orlando,FL

V-2 EvolutionofSAW Technologyfrom DiscreteDevicesto

3:50p.m. FunctionalRF BuildingBlocks 793
H.G. Vollersand D. L. Ash
RF Monolithics

DallasTX

V-3 MiniatureSAW Antenna Duplexer forPortableTelephone 797
4:10 p.m. M. Hikita,Y. Ishica,T. Tabuchiand H. Kojima

CentralResearchLaboratory
Hitachi,Ltd.
Tokyo,Japan

and K. Kurosawa
HitachiToukai Works
Katsuta,Japan

V-4 Design and EvaluationofUHF MonolithicFilm
4:20p.m. Resonator-StabilizedOscillatorsand Bandpass Filters 801

M.M. Driscoll,R.A. Moore, J.F.Rosenbaum
WestinghouseDefenseand ElectronicsCenter

Baltimore,MD
and S.V. Krishnaswami,and J.R.Szedon
WestinghouseResearchand DevelopmentCenter

Pittsburgh,PA

V-5 Performance of AcousticCharge TransportChirp Filters 805

4:40p.m. F. Fiegel,R. Martin,and F. Guedin
ElectronicDecisions,Inc.

Urbana,IL



Session W

Gable 3,4 Room: - FocusedSession-

OpticalTechniquesforMicrowave ApplicationsI

8:30a.m. to10:00a.m. Thursday,June 11,1987

Chairman: Tatsuo Itoh, University of Texas, Austin

W-1 (Invited)OpticalGenerationand ControlofMicrowavesand
8:30a.m. Millimeter-Waves 811

C.H. Lee
DepartmentofElectricalEngineering
UniversityofMaryland
CollegePark,MD

W-2 MicrowavePerformanceofan OpticallyControlledAIGaAs/GaAs
9:00a.m. High ElectronMobilityTransistorand GaAs MESFET 815

R.N. Simons
NRC-NASA ResearchAssociate
Cleveland,OH
andK.B. Bhasin
NASA LewisResearchCenter
Cleveland,OH

W-3 A High-SpeedPhaseShifterBased on OpticalInjection 819
9:20a.m. L.R.BrothersandC.H. Cox,Ⅲ

MIT LincolnLaboratory
Lexington,MA

W-4 Phaseand FrequencyCoherencyofMultipleOptically
9:40a.m. Synchronized20 GHz FET OscillatorsFor Satellite

Communications 823
A.S.Daryoush,P.R.Herczfeld,R. Glatz
DepartmentofElectricalandComputerEngineering
DrexelUniversity,Philadelphia,PA
andA.P.S.Khanna
Avantek,SantaClara,CA



Session X

ZiegfeldRoom: FET Amplifiers

8:30a.m.to10:00a.m. Thursday,June 11,1987

Chairman: EliotD. Cohen, Defense LogisticsAgency

X-1 Design and Performance ofa New Multi Octave High-Gain

8:30 a.m. Amplifier 829
K.B. Niclas,R.R. Pereira,A.J.Graven and A.P. Chang
Watkins-JohnsonCompany

Palo Alto,CA

X-2 A High Performance,Quasi-Monolithic2-18GHz Distributed

8:50 a.m. GaAs FET Amplifier 833
A. Cappello,T. Alexander,J.Calviello,D. Ward, P. Bie
and R. Pomian

EatonCorporation/AILDivision
Melville,NY

X-3 OperatingCharacteristicsof2-8GHz GaAs MESFET Amplifiers
9:00 a.m. atElevatedCase Temperatures to200 Degrees Centigrade 837

E.J.Crescenzi,Jr.,J.A.Thompson, T.R. Kritzerand M.E. Kretschmar

Watkins-JohnsonCo.

PaloAlto,CA

X-4 A 6-18 GHz MMIC Power AmplifierModule Designedfor
9:20 a.m. Automated Assembly Fabrication* 841

CA. Sapashe,D.L. Green,CD. Palmer,and J.S.Pavio

TexasInstruments

Dallas,TX

X-5 A 6 Watt Power GaAs FET for14.0-14.5GHz Band 845

9:30 a.m. Y. Kadowaki, S.Igi,M. Wataze,T. Sonoda,K. Hayashi,
M. Yamanouchi, S. Takamiya and S. Mitsui

MitsubishiElectricCorporation
Hoyogo, Japan

X-6 K- and Ka-Band High EfficiencyAmplifierModules Using GaAs

9:40a.m. Power FETs 849
D. Bechtle,J.Klatskin,G. Taylor,M. Eron,S.G. Liu,R. Camisa

and H. Dudley
David SarnoffResearchCenter

Princeton,NJ

Public dissimination disapproved by sponsor



Session Y

Gable 5,6,7 Room: SolidStateDevices/CircuitsI

8:30a.m. to10:00a.m. Thursday,June 11,1987

Chairman: Michael Dydyk, Motorola

Y-1 SiliconBipolarMMIC forFrequency-ConversionApplication
8:30a.m. up to20 GHz 855

L. Kipnas
Avantek,Inc.

SantaClara,CA

Y-2 Frequency Stabilityof L-Band Two-Port DielectricResonator
8:50a.m. Oscillators 859

M. Loboda, T.E. Parker,and G.K. Montress
RaytheonResearchDivision
Lexington,MA

Y-3 SolidStateMM-Wave Oscillatorswith Large Tuning Range 863
9:10a.m. K. Jacobs,and B. Vowinkel

UniversityofCologne

West Germany

Y-4 Varactor-Tuned MicrostripRing Resonators 867
9:20a.m. K. Chang, S.Martin,and F. Wang

DepartmentofElectricalEngineering
Texas A & M University
CollegeStation,TX

Y-5 A Multi-DiodeCavityPower Combiner Using State-of-the-Art

9:40a.m. PulsedGunn Diodes 871
B.E. Sigmon
MotorolaGovernment ElectronicsGroup

Tempe, AZ
and M. Ayyagari

MA/COM Semiconductor
Burlington,MA



Session Z

Gable 3,4 Room: - FocusedSession-

OpticalTechniquesforMicrowave ApplicationsⅡ

10:30a.m. toNoon Thursday,June 11,1987

Chairman: N.R. Dietrich,AT&T Labs

Z-1 (Invited) Microwave Measurements ofGaAs IntegratedCircuitsUsing
10:30a.m. ElectroopticSampling 877

K.J. Weingarten,R. Majidy-Aky,M.J.W. Rodwell,D.M. Bloom
and B.A. Auld

StanfordUniversity
Stanford,CA

Z-2 PicosecondReflectometryTechnique forOn-Chip

11:00a.m. CharacterizationofMillimeter-WaveSemiconductorDevices 881
C. Rauscher
NavalResearchLaboratory

Washington,DC

Z-3 DirectFiberOpticTransmissionofa Wideband Multi-Carrier
11:20a.m. Microwave SignalSpectrum toand from SatelliteEarth Station

Antennas 885

J.W. Carlin,J.E.Bowers, A.C. Chipaloskiand S. Boodaghians
AT&T-Bell Laboratories

Holmdel,NJ

Z-4 OpticalFeedback on LinearityPerformance of 1.3μm DFB and

11:40a.m. Multimode LasersUnder Deep Microwave Modulation 889
W.I. Way and M.M. Choy
BellCommunicationsResearch

Red Bank, NJ



Session AA

ZiegfeldRoom: Non-LinearFET Applications
10:30a.m.toNoon Thursday,June11,1987

Chairman: E.C. Niehenke, Westinghouse ElectricCorp.

AA-1 A GaAs MESFET Balanced Mixer withVery Low Intermodulation 895
10:30 a.m. StephenA. Maas

The AerospaceCorp.
Los Angeles,CA

AA-2 A MonolithicDouble Balanced SingleSideband Modulator 899
10:50a.m. S.D. Thompson and A.M. Pavio

TexasInstruments,Inc.
Dallas,TX

AA-3 PassiveGaAs FET Switch Models and theirApplicationin Phase
11:10 a.m. Shifters 903

L.C. Upadhyayula,R.L. Camisa,G. Taylor,S.N. Subbarao
and S.G. Liu

RCA Laboratories
Princeton,NJ

AA-4 A Non-LinearDesignand OptimizationProcedureforGaAs MESFET
11:20 a.m. Oscillators 907

T.J.Braziland J.O.Scanlan

Departmentof ElectricalEngineering
UniversityCollege
Dublin,Ireland

AA-5 High Performance GaAs C-Band and Ku-Band MMIC Oscillators 911
11:40a.m. S.Moghe and T. Holden

PacificMonolithics,Inc.
Sunnyvale,CA



Session BB

Gable 5,6,7 Room: SolidStateDevices/CircuitsⅡ

10:30a.m. toNoon Thursday,June 11,1987

Chairman: CliffordKrowne, Naval Research Lab

BB-1 Multi-WattPower GenerationatMillimeter-WaveFrequencies
10:30a.m. Using Epitaxially-StackedVaractorDiodes 917

P.W. Staecker,M.E. Hines,F. Occhiutiand J.F.Cushman

M/A Com Inc.
Burlington,MA

BB-2 A New ReversibleVaractorFrequency Halver/DoubleDevice 921

10:50a.m. Z. Nativ
RafaelStateofIsraelArmament DevelopmentAuthority

Haifa,Israel

BB-3 Measurements and Modeling ofKineticInductanceMicrostrip

11:10a.m. Delay Lines 925
J.M. Pond,J.H.Claasenand W.L. Carter
NavalResearchLaboratory
Washington,DC

BB-4 A 100 GHz SIS QuasiparticleMixer with 10 DB Coupled Gain 929
11:30a.m. A.V. Raisanen,D.C. Crete,P.L. Richardsand F.L.Lloyd*

DepartmentofPhysics
UniversityofCalifornia

Berkeley,CA
*NationalBureau ofStandards
Boulder,CO



Session CC

Gable 3,4 Room: Phasedand ActiveArray Techniques

1:30p.m. to3:00p.m. Thursday,June 11,1987

Chairman: Eugene H. Gregory, Hughes AircraftCo.

CC-1 A 2 Watt GaAs TX/RX Module withIntegralControlCircuitry,
1:30 p.m. For S-Band Phased Array Radars 933

C.R. Green,A.A. Lane,P.N. Tombs, R. Shukla,P.D. Cooper
J.R.Suffolk,and J.A.Sparrow
PlesseyResearchCaswellLtd.
Caswell,UK

CC-2 A 35 GHz ElectronicallySteeredLine Array 937
1:50 p.m. R.J.Lang and B.J.Edward

GeneralElectricCompany
Syracuse,NY

CC-3 An Ultraminiature5-10 GHz, 2 Watt Transmit Module forActive

2:10 p.m. Aperture Application 941
J.Pierroand R. Clouse
EatonCorp./AILDivision

Melville,NY

CC-4 MicrostripFED Planar Frequency MultiplyingSpace Combiner 945
2:30p.m. S.Nam, T. Uwano, and T.Itoh

DepartmentofElectricaland Computer Engineering

UniversityofTexas
Austin,TX

CC-5 Low Cost Cartop Phased Array Steering 949

2:40p.m. G. Schaffner
TeledyneRyan Electronics

San Diego,CA



Session DD

ZiegfeldRoom: HEMT/MESFET Applications
1:30p.m.to3:00p.m. Thursday,June11,1987

Chairman: B.D. Geller,Comsat Corporation

DD-1 Bias-DependentMicrowave Characteristicsofan Atomic Planar-
1:30 p.m. Doped AlGaAs/InGaAs/GaAs Double HetrojunctionMODFET 　*

Y.K. Chen, D.C. Radulescu,G.W. Wang, A.N. Lepore,P.J.Tasker
and L.F.Eastman

SchoolofElectricalEngineering
CornellUniversity
Ithaca,NY

DD-2 FETs and HEMTs at CryogenicTemperatures - Their
1:50p.m. Propertiesand Use in Low-Noise Amplifiers 955

M.W. Pospieszalskiand S. Weinreb

NationalRadioAstronomy Observatory
Charlottesville,VA

DD-3 ReliabilityofLow-Noise Microwave HEMT Using by MOCVD *
2:10p.m. K. Tanaka,H. Takakuwa, K. Togashi,Y. Kato and S. Watanabe

Sony Corp.
Kanagawa, Japan

DD-4 PredictingLong Term Frequency Driftin FET OscillatorsUsing
2:20 p.m. DeviceModeling 959

K.K, Agarwal and C. Ho
TelecommunicationDivision
RockwellInternationalCorp.

Dallas,TX

DD-5 Harmonic ReactionAmplifier- A Novel High-Efficiencyand

2:40 p.m. High-Power Microwave Amplifier 963
S. Nishikiand T. Nojima
NTT ElectricalCommunicationsLaboratories

Take Yokosuka-Shi,Kanagawa-Ken, Japan



Session EE

Gable 5,6,7 Room: SolidStateDevices/CircuitsⅢ

1:30p.m. to3:00p.m. Thursday,June 11,1987

Chairman: Robert L. Eisenhart,Hughes AircraftCo.

EE-1 AlGaAs/GaAs HeterojunctionBipolarTransistorswith

1:30p.m. 4W/mm Power DensityatX Band 969
B. Bayraktaroglu,N. Camilieri,H.D. Shih,and H.G. Tserng
TexasInstruments
Dallas,TX

EE-2 MillimeterWave HeterojunctionMITATT Diodes 973
1:50p.m. N.S. Dogan, J.R.East

DepartmentofElectricalEngineering

WashingtonStateUniversity
Pullman,WA
M.E. Eltaand G.I.Haddad
The Universityof Michigan

Ann Arbor,MI

EE-3 Improved PerformanceofFundamental and Second Harmonic MMW
2:10 p.m. OscillatorsThrough ActiveDeviceDoping Concentration

Contouring 977

J.Ondria
MarconiElectronicDevicesLtd
Lincoln,England

and R.L. Ross
U.S. Army ElectronicTechnologyand DevicesLaboratory

FortMonmouth, NJ

EE-4 W-Band MicrostripOscillatorUsingInP

2:30 p.m. Gunn Diode 981
D.R. Singh
DefenseSystemsDivision

HoneywellInc.
Minnetonka,MN



Session FF

Gable 3,4 Room: Microwave Ferrites

3:30p.m. to5:00p.m. Thursday,June 11,1987

Chairman: W.E. Hord, Microwave ApplicationsGroup

FF-1 A New Type of FastSwitchingDual-Mode FerritePhase Shifter 985
3:30 p.m. W.E. Hord,C.R. Boyd, Jr.and D. Diaz

Microwave ApplicationsGroup
SantaMaria,CA

FF-2 Impact ofDielectricLoss Tangent on the Performance of
3:50 p.m. MillimeterWave FerriteCirculators 989

G.R. Harrison,S.B. Thompson, J.T.Vaughn

ElectromagneticSciences,Inc.
Norcross,GA
and G.P. Rodrigue

SchoolofElectricalEngineering
GeorgiaInstituteofTechnology
Atlanta,GA

FF-3 FullWave AnalysisofSlotLine and Coplanar Waveguide on a
4:00 p.m. Magnetic Substrate 993

E. El-Sharawyand R.W. Jackson
UniversityofMassachusetts
Amherst,MA

FF-4 MagnetostaticWaves in a Normally MagnetizedWaveguide Structure 997
4:10 p.m. M. Radmanesh

GMI Engineering& Management Institute

Flint,MI
and CM. Chu and G.I.Haddad

UniversityofMichigan
Ann Arbor,MI

FF-5 Energy StorageEffectin MSSW Metal-FingerReflectors 1001
4:20 p.m. T.S. Cheng

BellCommunicationsResearch
Red Bank, NJ

and J.P.Parekhand H.S. Tuan
DepartmentofElectricalEngineering
StateUniversityofNew York

StonyBrook,NY



Session GG

Gable 5,6,7 Room: HEMT Amplifiersand Devices

3:30p.m. to5:00p.m. Thursday,June 11,1987

Chairman: Bert Berson, Berson & Associates

GG-1 HEMT Low-Noise AmplifierforKa-Band 1007
3:30p.m. M.A.G. Upton,P.M. Smithand P.C. Chao

GeneralElectricCo.
Syracuse,NY

GG-2 Broadband HEMT Amplifierfor26.5-40GHz 1011
3:50p.m. K. Shibata,B. Abe, S. Hori and K. Kamei

ToshibaCorporation
Kawasaki,Japan

GG-3 A Four StageV-Band MOCVD HEMT Amplifier 1015
4:10 p.m. W. Yau, E.T. Watkins,S.K. Wang, K. Wang and B. Klatskin

Hughes AircraftCompany
Torrance,CA

GG-4 Super Low-Noise HEMTs with a T-Shaped Gate Structure 1019
4:30p.m. S. Asai,K. Joshin,Y. Hirachiand M. Abe

FujitsuLaboratoriesLtd.
Atsugi,Japan

GG-5 ReliabilityofSuper Low NoiseHEMTs 1023
4:40p.m. K. Hayashi,T. Sonoda,T. Yamaguchi,K. Nagahama, S. Takamiya,

S.Mitsui,and M. Yamanouchi
MitsubishiElectricCorp.
Itami,Japan
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